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reaction. However, in 1930 it was shown that if the antibody which
functioned in precipitation was removed from an immune serum,
the agglutinating antibodies were also removed. This led Zinsser
to propose his Unitarian theory, which states that for each antigen
there is only one kind of antibody produced, and that this antibody
reacts with its antigen. Whether agglutination, precipitation, or
any other visible reaction takes place depends upon the physical
state of the antigen and the accessory factors that are present.
According to more recent views, although the same antibody
may function in various reactions, evidence clearly indicates that
more than one kind of antibody may be produced in response to
a single antigen or at least to different portions of the antigen. For
example, antibodies capable of neutralizing the infectivity of New-
castle disease virus can be distinguished from those which inhibit
hemagglutination by this virus, and antibodies which function in
anaphylaxis may or may not precipitate the protein used as antigen.
Action of Antibody
As previously stated, the primary action of an antibody is to
combine with its antigen. The union of antigen and antibody re-
sults in certain changes in their properties, but they are invisible
ones. In order to determine that antigen and antibody have united,
various secondary reactions must be observed. These secondary,
visible reactions will be discussed in more detail in succeeding
chapters. The more common visible reactions will be:
1.   Loss of toxicity of a toxin when it is mixed with its anti-
toxin.
2.   Precipitation of molecules  of proteins when mixed with
their antibodies and an electrolyte.
3.   Agglutination or clumping of cells in the presence of their
antibody and an electrolyte.
4.   Lysis of cells by the addition of antibodies to cell antigens
plus complement.
5.   Anaphylactic shock will occur when a large amount of an
antigen is injected into a hypersensitive animal.
6.   Allergic reactions appear when an antigen is introduced into
the tissues of a hypersensitive animal.
7.   Infectivity of a virus is neutralized by mixing it with anti-
body to the virus.
8.   Hemagglutination by viruses is inhibited by the addition
of antibody to the virus.
9.   Phagocytosis of disease-producing bacteria in many cases
requires that they be first acted on by specific antibodies to
the bacteria.